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PROGRESS OF THE STEAM TURBINE. 
Steam Turbine Design. With especial reference 
to the Reaction Type, including' chapters on 
Condensers and Propeller Design. By Dr. J. 
Morrow. Pp. viii + 471 + chart. (London: Ed¬ 
ward Arnold, 19x1.) Price 165. net. 

Marine Steam Turbines. (Forming the Supple¬ 
mentary Volume to “ Marine Engines and 
Boilers.”) By Dr. G. Bauer and O. Lasche; 
assisted by E. Ludwig and H, Vogel. Trans¬ 
lated from the German and edited by M. G. S. 
Swallow. Pp. xvi-f 214 +entropy chart. (Lon¬ 
don: Crosby Lockwood and Son, 1911.) Price 
xos. 6 d. net. 

The Steam Turbine. The Rede Lecture, 1911. By 
Sir Charles A. Parsons, K.C.B. Pp. iii + 57. 
(Cambridge: University Press, 1911.) Price 
15. 6 d. net. 

HE literature of steam turbines grows apace. 
This growth is seen to be natural enough 
when one considers the immense developments 
which have taken place In prime movers of the 
type during recent years, as well as their varied 
applications for land and marine purposes. On 
land, steam turbines are now almost universally 
preferred to reciprocating engines for electric 
generating stations; while low-pressure turbines 
are largely utilised—as auxiliaries to reciprocating- 
engines—in iron works, factories, and engineering 
establishments. One of the most notable develop¬ 
ments in modern mechanical engineering consists 
in the adoption of methods for utilising heat which 
had previously been wasted in carrying on manu¬ 
facturing processes. In this endeavour to secure 
increased economy the steam turbine has played 
a great part, although its successful applications 
have unquestionably been greatly assisted by the 
work of electrical engineers. The fundamental 
principle of this increased economy is found in the 
capability of steam turbines, especially those of the 
“ reaction ” type, to carry the expansion of steam 
much further than is practically possible with re¬ 
ciprocating engines. Superheating, higher vacuums 
and greatly improved arrangements for condensing 
steam have necessarily had to be devised in order 
that the full efficiency of turbines might be 
realised; and it is worth noting that these 
advances have not only produced beneficial results 
in association with the use of steam turbines. 
Their range of usefulness has been much wider, 
and has affected the economical use of earlier 
types of reciprocating engines, both afloat and 
ashore. 
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Marine engineering has benefited quite as much 
as, if not more than, mechanical engineering on 
land from the introduction of steam turbines. It 
is indeed a simple statement of fact to assert that 
steam navigation could not have reached its 
present position had not steam turbines been in¬ 
troduced. This statement applies to the largest 
and swiftest ocean passenger steamers, to the 
latest battle-ships and battle-cruisers, to fast cross¬ 
channel and coasting steamers, and to the won¬ 
derful little craft classed as the “ torpedo flotillas ” 
of modern war-fleets. When such a revolution 
has been effected, and further advances are in 
progress, it is, as was said above, quite natural 
that text-books and treatises on steam turbines 
should be multiplied in number, and multiplication 
has been attended by greater specialisation of 
treatment in successive publications. 

The first and second of the three volumes now 
under notice have been issued with the distinct 
intention of serving as text-books for men actually 
engaged in the design of steam turbines. In 
both these books is contained a clear, yet brief, 
statement of thermo-dynamical principles under¬ 
lying designs of turbine machinery; but the 
authors have assumed that readers desiring to 
master these principles will turn to existing text¬ 
books in which the subject has been treated 
thoroughly, and in a fashion adapted to the needs 
of students. 

Dr. Morrow is lecturer in engineering at the 
Armstrong College, Newcastle-on-Tyne; and, as 
everyone knows, the Tyne was the birthplace of 
the Parsons type of turbine. In the hands of Sir 
Charles Parsons and his licensees in the Tyne 
district, this type of machinery has been manu¬ 
factured on a gigantic scale; but it is right to 
add that the Tyne district in no sense stands alone 
in its acceptance and use of steam turbines. In 
the circumstances it is natural to find the author 
devoting by far the greater portion of his book to 
the “ reaction ” type of steam turbines, and to the 
Parsons type in particular. “Impulse” turbines 
are also dealt with briefly, but students must turn 
to other works for full details of their designs. 
The characteristic features of Dr. Morrow’s book 
are clearness of description, excellence of illustra¬ 
tion, a wealth of examples of methods and details 
of design, and a strict regard for fundamental 
principles. Dr. Morrow concludes his preface 
with the remark that “ in a work containing so 
much original matter, the author cannot but feel 
that errors of judgment and mistakes in details 
will be found ” ; and he invites readers to favour 
him with corrections and suggestions. This is the 
attitude which an author ought to assume in such 
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a case; and later editions will benefit therefrom. 
Taking the book as it stands, it will undoubtedly 
prove of much use to men who are engaged in the 
design of steam turbines. For that reason it will 
be likely to find a large circulation, although it is 
probable that its interest will not be limited to 
engineering draughtsmen and students. 

The second volume in our list is a translation 
of a German book on “Marine Steam Turbines,” 
issued as a supplement to a treatise on “ Marine 
Engines and Boilers,” which one of the authors j 
published a few years ago, and which has also 
appeared in an English translation. The author 
of this earlier work (Dr. Bauer) is the director of 
the great marine engineering works at Stettin. 
Mr. Lasche, who is joint-author with Dr. Bauer, 
is a director of the Allgemeine Electricitats Gesell- 
schaft (better known as the A.E.G.) works in 
Berlin. Both these gentlemen have had large 
experience in the design and construction of steam 
turbines of various types, and they have been 
interested in the application of the A.E.G. turbine 
and the American Curtis turbine to the generation 
of electricity and the propulsion of ships. The 
present book, however, relates entirely to marine 
steam turbines, and the greatest prominence is 
naturally given to that class of turbine with which 
the authors have been mostly concerned. They 
very properly point out that only these two types 
of marine steam turbines and the Parsons type 
have as yet been practically tried on a large scale. 
As a matter of fact, the Parsons type has been 
used in by far the greater number of turbine- 
driven ships yet constructed. The Curtis type has 
been hitherto its only real competitor in the United 
States, and in Germany the A.E.G. type is being 
steadily developed for marine purposes. Proof of 
the relative progress of the Parsons type up to 
date is found in the circumstance that in the two 
huge Atlantic steamers now building in Germany 
for the Hamburg-American Steamship Company, 
and in all the largest and swiftest armoured 
cruisers built or building for the German fleet, 
that type is still preferred. 

The general line of treatment followed by Dr. 
Bauer and Mr. Lasche closely resembles that 
adopted by Dr. Morrow. The book is of a very 
practical character, giving methods of calcula¬ 
tions and examples of the application of those 
methods to the design of details of steam turbines 
of various types, the settlement of the dimensions 
of shafting and propellers, and the arrangements 
of condensing apparatus. It will have special 
interest for English readers as coming from a 
German source, and containing a considerable 
amount of information in regard to German prac- 
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tice. In size, the book is only about half as 
large as that noticed above. It is exceedingly 
well produced, and very tersely expressed, the 
authors stating their own conclusions on many 
points where differences of opinion prevail, with¬ 
out entering into elaborate arguments in support 
of those opinions. No objection need be taken to 
this method of treatment; in fact, it has distinct 
advantages for the men who are expected to be 
the principal users of the volume; but it is neces- 
j sary to note that in many points, especially in 
those where comparisons are made between 
British and German or American types of turbines, 
the opinions expressed by the writers are not 
shared by no less competent authorities. In some 
cases the endeavour to compress statements within 
narrow iimits has been accompanied by what, no 
doubt, is an unintentional omission of important 
facts. These, however, may be regarded as minor 
blemishes on what is, on the whole, a good per¬ 
formance ; and there can be no doubt that such a 
book will naturally find a place on the shelves of 
all who are interested in the design of steam 
turbines, representing as it does the experience of 
two leading German engineers. 

The third book in our list is a slender volume 
of less than sixty pages, in which the Rede Lecture 
for 1911 by Sir Charles Parsons is reproduced. 
The authorities of Cambridge were fortunate 
enough to secure, on this occasion, a lecturer who 
is one of the most distinguished living graduates 
of the University, and to find him ready to 
describe the principal features of his own great 
invention, as well as those of competing types of 
steam turbines. 

This little book contains a wealth of illustra¬ 
tions, an epitome of the history of the progress of 
steam turbines, and a summary of the matured 
opinions of the man who knows most about that 
class of prime movers. Sir Charles Parsons has 
set down in modest and simple fashion his main 
conclusions on a subject of which he is the acknow¬ 
ledged master. The utterance is itself but a brief 
summary of facts and opinions; consequently, it 
is impossible even to mention its main points in 
this review. All who are interested in the subject 
should read the book itself, and its low price ought 
to ensure for it a large circulation. 

One characteristic feature of the book, however, 
deserves mention. Throughout his references to 
types of turbines which have been originated by 
other inventors, the author displays great fairness 
of judgment and a generous appreciation of merits 
possessed by machines which are in competition 
with turbines designed by himself. Sir Charles 
Parsons has thus taken a course differing from 
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thai: which many inventors have followed when 
dealing' with the work of rivals; in doing so, he 
has added—if that be possible—to the high repu¬ 
tation which he had previously acquired as an 
engineer. W. H. W. 


INFERIOR RACES. 

The Mind of Primitive Man. By Franz Boas. A 
Course of Lectures delivered before the Lowell 
Institute, Boston, Mass., and the National Uni¬ 
versity of Mexico, 1910-11. Pp. xi + 294. 
(New York : The Macmillan Co. ; London : Mac¬ 
millan and Co., Ltd., 1911.) Price 6s. 6 d. net. 
FAMOUS psychological novelist has asserted 
that racial differences are irreducible, and 
that even when love unites two members of dis¬ 
tinct races their life, however harmonious, is lived 
over a slumbering volcano of hate. There is a 
popular fallacy that racial antipathy is based on 
physiological foundations. But in so far as such 
antipathy is real, there is nothing physiological in 
its causation; and its emotional strength depends 
on the law that the more automatic and uncon¬ 
scious a habit is, the greater is the displeasure 
felt and the disgust aroused by infractions of the 
habit. The most plausible form of this racial 
habit is one which even scientifically trained minds 
find it difficult to transcend. This is the attitude 
of superiority consciously or unconsciously 
adopted by civilised men towards the semi- 
civilised, and among the civilised by the so-called 
Caucasian race. As Prof. Boas puts it, “ Proud of 
his wonderful achievements civilised man looks 
down upon the humbler members of mankind.” 
The European looks down on the civilised 
Oriental. The point of interest, however, is that 
he claims to be of a higher type, possibly physical, 
but certainly psychical, on the assumption that 
achievement depends solely upon aptitude for 
achievement. 

In these lectures, delivered before the Lowell 
Institute and the National University of Mexico, 
the main thread of Prof. Boas’s argument is that 
this assumption and this claim of superiority of 
type are unproven. In support of his argument 
he employs data from the whole field both of phy¬ 
sical and of social anthropology, and the resulting 
exposition of the salient features of difference be¬ 
tween the civilised and the primitive types of man 
has the advantage of the author’s first-hand ex¬ 
perience and personal investigation. 

He notes that the ancient civilisation of the 
Old World, not essentially superior to that of the 
New, reached its height 3000 years earlier for 
accidental reasons. He explains the European 
aptness for civilisation as not necessarily due to 
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superior faculty. Due regard is had to heredity 
and environment, and several confusions of 
thought on the subject are cleared up. In reference 
to environment, his own remarkable observations 
are introduced, namely, that the American-born 
children of European immigrants (European-born) 
respond at once in a curious way. The short, dark¬ 
haired, and longheaded Sicilian loses in stature; 
the head increases in width and loses in length, 
becoming- brachycephalic. The medium-sized, 
short-headed native of Central Europe gains in 
stature and in narrowness of head. The tall, 
long-headed European of the north-west grows 
taller. 

The observation made by Fritsch on the Bush¬ 
man is applied generally to man. Europeans, 
for instance, are to savages as domesticated ani¬ 
mals are to wild. Their bones, that is, become, 
though heavier, less solid and less slender; their 
structure is more open. The mental change in 
domesticated animals is undoubted. Modifica¬ 
tions of type, physical and mental, he concludes, 
are largely due to the progressive domestication 
of man incidental to the advance of civilisation. 

The author’s discussion and explanation of the 
causes and results of variation within a race, brief 
though they are, supply the most convincing 
theory that has yet appeared. The whole question 
of permanence and variation of type, in fact, is 
treated in a masterly way. 

The ordinary view of the mental deficiencies of 
the “inferior races” is remorselessly criticised. 
The lowest savage does possess self-control. He 
is not improvident, but rather optimistic. He can 
concentrate his mind. He possesses originality. 
Savages who do not count beyond three or ten 
easily adapt their language and intellect to 
civilised methods of reckoning. The same is the 
case with abstract and general ideas, as Prof. 
Boas has himself proved by experiment. The 
point is that these civilised methods are not needed 
in the primitive state, where each man on a war- 
expedition is known by name, though the number 
of the troop may not be reckoned. 

Both in mind and in body there is little to 
choose between the ordinary barbarian and 
civilised man. The thesis is applied to a practical 
purpose in the last lecture, the question of the 
influence of the negro and of the European immi¬ 
grant upon the type of the American citizen. No 
one interested in this or in other racial questions 
can afford to pass over this most sane and scien¬ 
tific critique. The whole volume is conspicuous 
both for balanced reasoning and for brilliance, 
and as a practical application of anthropology is 
of the first importance. 

A. E. Crawley. 
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